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. _Arranged into four parts, the paper discusses” thg

importance of international and institutional cooperation and the
‘appropriate use of technology in the search for mnew and remewable _
‘energy ‘sources, The first part of the paper discusses the inevitable
“depletion of the world's o1l supply, the increasing -interdependency

of nations, the implications of a transition from oil to other energy
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need for' global cooperation in implementing sound energy policies.

The second part of the paper deals with four international S

institutions that promote cooperation in energy planning. The o
objectives of the 1981 United Nations Conference on New and Renewable

. Souirces of Energy are detailed and the basic goals of the Nairobi
PIan of Action are listed.-The third part suggests that the answer to
energy- needs is appropriate_ technology. Further; it is suggested that
a .combination of traditional and modern.technologies seems to be a -

" viable energy option in developing nations. Discussed is wind energy,

"biogasification, forestry conservation, solar power, and nuclear

= o

energy. In part 4, the paper concludes that improvements in the ’ .

energy output and efficiency. of-third ggr}ﬁ nations can occur. through

a willingness by developed nations.to provide assistance; and

presents two basic viewpoints regarding international cooperation and
aid to the third world. In additionm, two ?éb%E§ presenting energy .
cooperation projects of 22 organizations in the United Nations System.
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I. The Importance.of éooperatioq -
. i N

The world's energy sxtuatlon today is as varled as

‘are nathns on earth;: To some there is plenty of energy

“available now, and‘for the foreseeable future © A mich larger

portlon of the natlons of the world have energy needs that are

‘at alarmlng and cr1t1cal ievels compared to t%ose energy
1

‘ levéls they are capable of producing. ' Thésé nations are’ in an

v ¢ ’ v . .
. energy crlsls now. For many other natlons, it may be é matter
1 . 2 .
of a few years or many before an energy cr1sis is felt. One

-

fact is certa1n, the present rate ‘of world 0il consumptlon is
% P

/
miuch greater than that being replaced by nature. The;rate of

~
energy consumptlon by the people of the world has 1ncreased

-

dramatlcally as natlons have Industrlallzed A large portlon

?

of the energy préduction of the world is der1ved from foss11

' fuels _especially @nd specifigally oil. The world's 011

i
.supply hHas & f1n1te limlt and man's use of it is almost b

:

11m1tless as the populatlons of natlons and the demands for

|
energy 1ncrease. Any pragmatlc view of the continuing growth -

-

needs has to conclude an eventual depletlon of the

of energ{\
|
world 's ol supply. It is not the attempt of the authors to

ol

predlct or attempt to suggest a date of th1s _occurence. Taa

e

many factors are varlable for anyone to even attempt ‘a ‘guess.

fThls f1n1te quantlty and eventual depletlon of 01l is a
]

jmaJor factor in determlnlng the degree of cooperation between
;-/ - _" o . o 6’
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nations

,g fhe 1mportance of cooneratlon 1n the search for new or °
renemable energy throughout the world 1s §lowly, too slowly,
becoming ev1dent to many industrially developed and less

developed countries The Interdependency of nations ﬁas been

made painfully not1ceabla durlng the last ‘decadé. The oil

.1ndustr1allzed nations and the developlng nat;ons In 1981,

v

the developing nations Qf the world requlred ‘about $60 billIon ‘

a year in ngﬁ cred1ts “to pay for oil imports. 1 The competitlon
/" ) .
between develqped and less developed countries for oil to

date has 1ot been s1gn1f1cant‘1n terms of quantity used by the
itatter: The cost of the oil used by the developlng natlons ‘has
Had a 51gn1f1cant.impact on_ the:r,»rade balance : Oll imports
for manyfdeveloplng~countr1es amount to 50 percent or more of

3
!
‘their’ export earn1ng§ 2 The reilance on oil as the malnstay o

. of energy productlon worladw1de, especially within the

-Industrralxzed nations, has far reachlng economic and social

bd ¢

international 1mp11cat10ns as the price of 01l changes Prime

.

Minlster Indira Gandhi sugzgests that

, We miist move from the present 1nternat10nal economy
~  primarily. dependent on hydrocarbons; to one 1ncreas1ngly
based on new and. renewable sources of energy. ~ Such a

.transition is likely t'o profoundly change international

relationships. Instead of the phy51cal transfer of

resources, there could be cooperation in harnessing =
widely dlspersed resources. with appropriate technologies.

With proper sharing of knowledge, developing countries
would not néed to invest in rap:dly obsolestent tech-
nologies anc¢ the process of transition itself would
ghave a longer lifespan.-- Such a global outlook does nog
Impiqge ?p the soverélgnty of nations, nor is it

¢
“ . a " .

4
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incompatible with national pelicies.® . |

«

The economic strain of highly priced hydrocarBOns sévéréiy7
1imits the .potential capital of many déveiopiqg'nations to
invest into a more secure znd stable source of renéwahié -

~ energy. The developlng natlons of the world heed to strengthen-
‘ ’ l
thelr collectlve self- rellance. Contlnuous efforts must bé

1

ma1nta1ned t6 form 1nternat10na1 1nst1tutxons that av01d

-

dupllcatlon of effortsk wastlng pg§c1ous resources for 1nvest—

' - '
~ -

- ment in othen energy areas. $echnlca1 cooperation and the

) sharlng and exchange of experts and 1nformat10n Lould vastly

1mprove research and development within the developing ;

)

countries. A Iréér flow of technology and sharing of traln—

,,,,,

would requlre ‘1ess capltal and beneflt both ¢n the short term_

and even more- So 1n the long term.4 qu 1nterre1at10nsh1p of -

011 is almostflnseparable from a natlon's economlc, securlty,

7 -

env1ronmenta1 and agricultural wellfberng. _Many fertlllzens

are derlved from petroleum &hé drastié rise in the price of
. _7011 1mposed by natlons has severe&y 11m1ted the fertlllzer‘
‘1mports and chronlc food shortages have resulted S The most
recent OPEC pr1c1ng has dropped the, prlce below $30 per
barrel. Thls 1s notewortht as it marks the flrst prlce
. reduction i 1n OPEC [ h1storV. . Often governments are short
81ghted and merely manage crlges ThlS new lower price of’oih

may beneflt many of . the de‘eloplng natlons to 1ower trade

deflclts and encourage investments 1n renewab‘e sources of

B . i
. .’ - ‘
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energy. The 1nterdependence of natlons is probably most

clearly seen in the econom1c3v1ew A dichotomy presents

1tse1fx‘ Almost every consumer would agree that lower oil

-

prices would bo benef1c1al The World Bank and many banks

-frbm dé?ﬁlopéd nations have bllllons of dollars invested -

/ -
in the Internatzonal oll 1ndustr1es Lower oil prlces may

mean that some nations may have dlfflculty 1n meetlng thelr

4

debts to the - world's banks which would have Serious global

economlc effects; The lower prxoe of Qll may delay néeeded

.

development and 1mplementat1on of renewable energy Sources in

those natlons whose revenaes depend heav1ly on 011

: The developed nations of the world stand to gain as much

stalting/now tb actlvely promote and use repewable energy

. sources. It is the developed nat1ohs whd depend most heav1ly

on petroleum ahd Bssil fuels for energy needs.- Although a
L [ .
’cohtlnuang search for new oil and gas f1elds is needed the

—- -
. -

encouragement of less developed ratlons to rely heavlly on’

-

petroleum could have sey:ous consequences ’ Forecasts by

experts show a bleak picture ahead for the world if present
trendsjcontlnue: The’development efforts are fn‘the rlght
diréctfon: hut ‘the magnltude is lackzng Internatlonal.
Energy Agency studles reveal that fgss1l fuels could prov1de
:80 perceng ofothe needsaof OE€B countrles hy. the .year 2000 )

.

desplte present development efforts on renewable engrgy

P

Technology must not be relled upon to allow the natlons ‘of~

-
L3

- . t ~



& : ‘ o . ;
- - - - - ," o K . - T - - = - R »
the world to'ignore the glcbal energy problem until a later \
-date. Many of thée problems requlre long lead t1mes to become
. X
,productlve. These new or renemable energy sources the world
~ / N . J..“

needs must also balance W1th nature.and the eny1ronment The

destructlon of forests for fuelwood ar clearlne for agrlculture

fby slashlng/and burnlng need to be controlleﬂ In many Asian
'and Afrlcan states, wood p1dduces a con81derable portlon of

the energy used. m.'f:. (I)n a hearlng before Congress, the '

e

U:.S: agency of Infernatlonal Development reported that in

.,

of the total eaergy consumed in ;hat contlnent countlng
E
modern energy as well. n? The ecologlcal 1mba1ances that

-

result from entlre forests being denuded are unpredlctable/ . .

eertalnly an emphas1s on fuel wood productlon and conservatlon

“

‘ -
is no’ easy task to coord&nate between v111ages in Afrlca or |

P 4
4Asia; The consequences of fallure may pe even more dlfflcuIt

to‘overcome; .Vature S un’org1v1ng results could lead -to a

-
-

"loss of nutrlents for crop productlon with resultingbmass

.
Y

. . . - v . o
starvatlon and barren landl ) oo, . ; °

LSRN J
. - v

) Ideologically, 1nternatlonal cooperatlon 1s de81red by
)\ most natlons of the world a;d speclflcally toward allev1at1ng 0
.’the burden on developlng countrles - Ideology Is;a,necessary
.part of solv1ng problems that confront us. ,H6Wéyer{;ideology
:dées not always traﬁslate into reallty once the real economlc,

9

polltlcali 8001a1; and env1ronmental aspects of a varlety of

natlons,are consldered ‘Governments must take\the reSpons—

' y S .\ . ) . - . - ' PR l
\( s 7 R
: -, «C . s : : . - -
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. 2
ibility of moving from the ideal answers to Gragmatid
implementation; When- considering national résouréés'and,.
'abilities 1mpetuous actions by natlonal governments for
politlcal prestige and.international recognition can 6fténf

. delay needed cooperation.. Global cooperation can onlj truly

begin once sound energy policies and commitment by national ,

governments is fostered. Often, this situation takes too
long to deVelop~Qn ‘earnest. Meeting'the energy needs of the

future can be,well planned or. delayed and haphazard The

°

'Worldw1de econom1c sett1ng must be made favofable for energy

-

1nvestment, exploration and especially production. 1f

c00pergtion sta1ts now, then a well planned trans1t10n from a

WOrld.highly dependept an 011 can begin to utilize a variety

N of ‘enérgy alternatives and sdprces-to alleviate the need to do
- so'underJseveré-éonditions. The choice of transition is not

7
/
" one of,if but vne of when Policies ‘need to be developed

encouraglng conservation, eff101ency and bil substitution to
allow more of the world's poteptial resources for energy

‘ 7

'development and production to be utilized. This task w1ll be -

" a great challenge to the developing natlons in the process ‘of

modernization 8 -Mr Stanton D Anderson speaking at the

United Nations Conference on New and Renewable Sources of

Energy An Nairobi summed up cooperation w1th developing
) ) .

countries as  follows:

: Ci .in energy assessments to fashion sound national energy
. polic1es.

[
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'exploratlon and greater ut111zat10n of 1nd1genous
energy sources S c :

<

/. ) ;Cooperatlon means work1ng with the pr1vate sector in both.

S

a

}ts 1nternat10nal and natlonal d1mens10ns

Cooperatlon means remov1ng d1s1ncent1ves to foreign -

investment in- energy. b e .

And cooperation means that mu1t11atera1 resources should‘—

complement and catalyze - rather than d1sp1ace flows from
the private sector : .

The tram31tlon to energy 1ndependence by nations w111

not be aa easy_or-qu1ck answer; W1th d111gent effont and

céoperation the énérgy'fﬁtﬁre may be brlght: Man's' ablllty

1

to adapt has been ca11ed to task before and -has prevalled.

Humans w111 solve the energy problem.- The questlon is w111

-

‘1iving he now enjoys? ' L ;

\

it bé a solufion that allows man the freedom and standard of:

7.

11t Institutional Cooperation |
. [ 4

International, cooperation in energy policy is extremely
important for the third world nations becausé their national "

development, and industrialization plans depend on a large
: T _' . : . . s
amount of, coﬁmérciai use of énergy. Bilateral scientific and

technlcal information transfer has f%owed from developed te «

Al

developlng natlons, but thls has not occurred on a large

scale. Developlng natlons, especraliy non—OPEC developlng

-/

- natlons- have urged an expanslon of the coOperatlon at,the

1nstitutlona1 level o . : - & . : )

: Anong the 1nternat10na1 1nst1tut10ns whrch have ’
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for European Coope'atlon and Development (GEGD), the Inter—

-

nat10na1 Energy Agency (IE&), the Internatxonal Atomic
Energy Agency (IAEA), and the Unxted,Natlons Stand out. The

work of OECD in this area wlll be dlscussed in another paper
on this panel : The'Internatlonal Energy Agency is concerned ’

with" the beneflts for Western natlons (and Japan) as a-

response to OPEC and have not emphas1zed cooperatIon in the

P\|

area of development for third world natlons The IAEA,
however has been the primary‘organlzatlon designed to pro- . .
mote cooperatlon in nuclear development. Sinéé its creation,

LAERY

in 1957 ‘it has made avallable tecjnlcal a1d in the use of

nuclear energy for the generatlon f electr1c1ty in developlng

- -

nations. - A 1arge portlon ‘of its ac thltleS has been focused

b4

.on administerlng-safeguards to_insure_that ‘the developing
nationd do not divert their'nuciear capabilities for offensive

military uses;10 A s1gn1f1cant amoant of work in the area of

» ’ >

'cooperatlon has been done by the Unlted Natlons. Numerous

organizations w1th1n the Unlted Natlbns System have focuseﬁ

_on the need for 1nternat10na1 cooperatlon Whlle the IAFA has

already been ment1oned it should be noted that a very large

,pqrtlon of the,y.N organlzatlon deals with energy matters

A summary of this act1v1ty is found in Table '1; Energy Co-

S ' ¢
operatlon Pxoaects of the ‘United Natlons System : Lo- - \'
0. : Y

73
A new" development for the Unlted Natlons was a con—

ference which focused on ghe needs of all nations. The

+
o4

SR
:
.
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Ty ‘in at least
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Ve 1981 "Over—r
wdble sources

of energy within the Unlted NatlonS'system Report of. fhe Secretary—General
Addéndum. . _ ' e,

‘ - N R ‘ ’ . . v /-f:

_ Q o ) ’ ;, N . . ;_f 1;’?2 . “ .
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" technology for other developzng natlons.v, _

United Nations Conference on New and Renewable Sources of
Energy (UNCNRSE) was held August, id—éi' 1981 at Nairobi,

Kenya. Many p01nts of view were reflected at the conferen?e 7
1nclud1ng those of the United: Statesx'the European Communlty,.
anq the Group of 77 Later in 1981 the General Assembiy

passed a,resoiution on the subject urg;ng, among other things,

cooperation among developlng countr1es. 'Specifioaiiy; the -

resolutxon urges: o .

<L v
That developxng cotintries seek to enhance their collective
self-reliance in various areas; which are in' their mutual

interest, through programs of economic and technical

cooperatxoﬁ in suchareas as exchange of 1nformat10n,7

"301n1ng ventures in project déveélopment, joint efforts

in research development, demonstration and adaptation 6f

& — — e — — a — — e = ]
B

;technologles -for new and renewable resources of energy,

f “‘and technical assistance; to Supplement the indispensable

actlon to be undertaken by the international communlty.
J /..

Further, it calls on:

. The 1nte1nat10na1 communlty to take measures to prov1de,

as appropriate, support and assistance to the efforts of

developlng countries to accelerate co-operation among

themselves in. . the field of new and renewable sources of
energy . . .11 . o

-

 So, cooperation should not only be generated by the developed

'hatiohs to broéiaé séiéﬁtifié;;teéhnioai and Business expertise;
but cooperation should, also be among the developing nations
EheESElvés; This is esﬁeoiai1§ important Bécauségnany times N
the ﬁeveioping ﬁ&%iaag are more aware of the appropriate

| S ;

= ‘
-The 1981 UNCNRSE at Nairobi focused on the viability of

‘fteéhfounces of energy (blomass; solar, fuelwood hydropower,

7 , -/ T~
w;ndpower, tarsands and oil shale, ocean’ thermal énergy, T

{
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A L S , e
geotﬁermal and peat; and draught animals), examined the
’11mitatlons of these new and renéwable sources of energy,

. t

and cons1dered the apnroprlateness of shiftlng from the use

-

of fossil fuels to those llsted above in the UN - member

-countrles. Partlclpants at the conference recogﬁized the .
1mportaht need for using. Internatlonal 1nst1tutJons to pro~
mote cooperatlon in energy plannlng \ ’“{

The success of the conference will’ be evaluated after‘

//7,7 .- ’ . 3 .
a number of years/yhen it. can be examined if thé programs are

. /
impleménted. The conference adopted a program of actlon,

A

known- as the Nairobi‘Plaﬁ‘ofjAétioﬁﬁ The objective of the

Na1rob1 Plan of Action is to "ﬁromote éonéerted action in the .

context of the energy trans1t10n and the development and use

of new and renewable sources of energy to help meet future

overall énergy requlrements, especIally those zn developlng

A

'countries."iz Th1s meshes very well WIth the Un1ted Nations'

goals of aiming at natlonal, regxonal and global cooperatlon.

An 1nterest1ng p01nt is fhat in the framework for actlon the
R -~

Na1rob1 plan states that responsxbtlity for encouraglng
AN

eénergy development)in thevnew and.renewable forms of energy
. ' 7 .

lies with 1nd1v1dual countries. The ﬁéan urges “strengthening

natlonal capab111t1es to: conduct NRSQ (New and Renewable

. / * .
.SOurces of'Energy) assessments, to establish an NRSE component
in natlonal/egergy policymaking, té'Sﬁpport adeQuate résearch

and development programs both pubixc and prlvate, and to
mobiliZe-personnel and financ1al resources.' 13_ ‘Govérning

L o

e
.

- 14

/.‘;
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' bOdleS, 1nc1ud1ng national parlxaments need to'consider theéé 7'

recommendatlons ‘and take actlons, but the declslonmaklng

’processes in the varlous UN-member natlons 1s often qu1te7

slow.

-
N

, '

The ba51c goal of the Na1rob1 ‘Plan is a f1ne general 7;%

étatement, but more speclfic obJectlves havg also been drawn
up: ‘ : ) . o ' . '4
. Y. : . .
(1) To stréngthen internatianal cooperation for promotipg
R&D in NRSE technologies and to facilitate tie transfer

and. adaptation of technology from deveioped to developlné

countries; - : P
S , :
(2) To stimulate moblllzation7of7add1tlona1 and adequate
financial resources from developed states, the multilateral
banks,' other Internatlonal organlzatxons and the private

.sector, - o o

~

(3) To promote 1nternatlona1 cooperatlon,for the/exchange

of 1nformatlon and manpower . training

(a) To pro@ote and prov1de-support for (a) attalnlng <
national obJectlves and priorities established by ' ];¢
developlng countries. in NR.‘E; and (b) developing and J/’

.1mp1ement;nngRSE ‘programs in the context of overall
energy plans, ; ‘
(5) To orov;de assistance for cooperative, efforts among

deve; oplng countries; -and . ’
(6) To specxfy measures that w111 heighten awarenessf i i4
1nternaqlona11y of the advantages and potentlal of NRSE.

:

The pr1mary value of the conference and the conference s
l

récommendatlons is that it served to ralsp-the consclousness.
of . developed and deveioping nations on the matter of renewable
éhéréy;sourceé; in addltlon, 1t appeared to begln to Iegltimﬁze

the concern for mov1ng away from 1nternat1na1 dependence on"h A
fossil fuels. 15; 3

by

a?

/GWhiie the conference promoted a great deal of optimism,

-
Q-



< B
«

- - one can‘recaii that many such cOnférences and.proéraﬁs of
~  action have not brought pOSIﬁlve results.s The optimisﬁ stiil
N __— - R Vv A :
remains at th1s t1me, but the recent deveLopments 1n March

-1983 have not encouraged adherence to the Na1rob1 plan OPEC

N

Y and non —OPEC 011 produclng nations reduced the pr1ces=of crude

0il worldw1de and for those natlons.who could afford 1t

‘

”prompted avgreater level-of dependency on 1mported crude 011%

Untll the oil 1mport1ng nations %re w11l1ng to take maJor\ -
Ve

s

energy, the natlonal energ%‘plans.and the Na1rob1 plan W}li

_v .

~ not have the impact they deserve. : ,
el C e . . . g (
I1I. Appropriate Technology .
.The global overreliance on oil is obvious to the
developed as well as the developlng countries: 'Many of

: today's technologles are not cost effectlve when compared
to oil. Today S technologles in this Jet and space age

A
may, or- may not, be cost effectlve but ‘as a m}glmum -

research and studles on their appllcablllties need to be . P

\

contlnued* Sc1ent1f1c znd technologlcai fixes brlng Vrjions /
1!

ol
hi
(+\
D‘\

e end of energy shortages The future remarns to

v N 1)

seen: .At the present time the answer to our energy nééds i%%
aboropriate. technology. No one technology will be likely to
solve our endeavors, but a combination of traditionai'and /
~cdern tééhﬁoiogiéé where appropriafe sééﬁ:a Viabie optioni

"M. v ~f the developed areas of the world no longer use '

16

{




energy. .

- broyide more power than. all our powerhouses‘

éappropriate

;jnoiogies to

" vide.mechanical or electrical energy.::

- . g 15

~ -

traditional sources for a substantlal portlon of the1r

- ~

Prime Mln;ster 1nd1ra Gandhl said, "1n Indla an1ma1s

whose 1nsta11ed

capacity 1s 29,000 megawatts. 16~ The message is that

-~

’W;:i7 may be an appilcatlon of new tech— .

'fethods of energy: "The f1tt1ng of

tyres ‘on tr hjfck carts has made them faster and

i tﬁ? wear and tear of the animai,

stones have m1t1gated the drudgery of v111age women.;f

-

Modifying designs of household 1mp1ements 11ke stoves, and

-~

@ o
an énormous dlfférence; 17 The central governments ef each
natlon should encourage and actlvely ald 1n studles and

2 _
reSearch on approprlate levels of technology. The wind

machines have been in existpnce‘for many“centuriés and pro-

"saanﬂ wind machines or
generators could: possibly be used effectively in many regions
‘of the world. Wind data is needed from many of the developing,

nations before any«iarge,scale 1nvestments.wou1d be w1se.
There are constraints on Wlnd~power; below a certain threshold
wind speed no power. Wiii be produced. Therefore the energy

uses may be limited as a résult due to 1arge capltai

expendltures necessary to store energy. Accordxng to Dr:

Rover Revei1e the puwer of wind systems varles with the cube

of the wind veloclty.18 Research 1s progress1ng for wind

\

o o . .
B | - 17 .
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‘energy, In fact, according to, the International Energy
e Agencb‘the researeh ahd?dé661opment‘of renéwabieténergy"
sourCes has grown nslderably s1nce 197% with . w1nd energy
£

sl

mak1ng the most p ress*}9 -In the Un1ted States the Depart—

» ment of Ené’éy and NASA are testlng.a s1ngle wind generatorl

.49

i miles per hour 20 "It may be soﬁe time however before;
generators Qf this size are cost ef¥1c1ent In rural

sections of - develop1ng natlons w1nd Wachines arelhepded that
-are re11ibye that 1nd1genous labor can bulld and ma1nta1n.
The uses of these small wind systems are as varied as the ‘;
. people who use\them. Generat1ng electr1c1ty,~1rr1gatlon, '
and powering small’grlnders are %nly a few appiications'
possible:p'ﬁot all areas of:the world are windy enough'toﬁmake-
wind systems appropriate.’ St e |
Biogasification is an energy gource that\TaX-spark
edntr'o'v'er'sy. Alj:hough'l”many bibgééiﬁrajéfsfé are in use, many‘}‘f‘"
‘people feel bloresearch is nEeded to 1ncrease the efflclency.
‘Some sc*entlsts are calllng for'research to fInd or develop
anaerobxc bacteria to produce m@thane gas. Many naturallsts
are opposed to bloenglneerlng because of the unknown eggects
on the env1ronment such development may brlng Presently

small bIogas plant are available -that use agrlcultural
r

human and anImal wastes In Ind1a the gobar b1ogas plants,

;V"yxeld an Improved fert1l1zer plus a clear'and efficlent»fuel,

'.'Vand help to brea& the devastating cycle of firewood Shortage/




-

-

Al
L4

deforestation/erosion/loss of fertility."zl It has been -

reported that the People s Republlc of China’ 1nsta11ed some

seven mllllon biogas plants,between 1972 to 1980. 22 -Perhaps.

. e_

a useful purpose has.been found for ublquitous plants such as -’

for years. These plants\ f%w rapldly with llttle or no care

- —

4
and could be used as waste to .power the small blogas plants

wlth}n VIllages; The Internatlonal Energy Agency reports.
that there are ten blomass conversion progects that will ‘k
begin- test programs in 1983 _Their purpose will he t0~ |
develop technology to use forestry biomass to produce clean
fuelsT'petrochemical substltutes and.other energy productsm
Brazil, a world leader in alcohol fuel productlon and

technplogy,.attalned almost thlrty percent of its energy in
1977 from wood charcoal,and bagasse (sugar cane res1due) 24

"Copesul an afflllate of Brazil' s Petrobras and Petrogulsa

i

has started up its 480,000 ten year ethylene complex ‘at -

Trlunfo, Rlo Grande . do Sul, Bra21l 25 Dr. Revelle reports,

"In Braz1li annual productlon of 26 mllllon tons of ethanol

ffom'Sugar cane is planned by 1996* at which t1me it is con-_’

templated that alcohol could be substltuted 'ompletely for
26 .

. ga ollne and d1esel oil." Bra211 is fortu'ate to?have

< ’ BN

avallable land for sugar cane that does not have:to compete |

with food crdps. Alcohol fuel production from crops 1s not

‘a v1able or approprlate technology for many natlons : Another
> \
blomass aréa is concerned w1th the- forests of the world.. The

e \ - N . ’
o : .

S -
[P OE
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- Global 2OOQ,Report predlcts that ‘if deforestatlon contiﬁﬁes

tropical forests w111 bQ approximately 40 percent smaller

consegwenc Indlrectly, hepal w1ll lose an estimated 1
.mlllion tons of grain annually by 2000 because dung w111 be
burned rather than fuelwood. The dung loss w111 not be used
faor fertillzer, therefore the lost graln.zs. Forestry

- research may a1d 1n thlS problem that affects several con— -

’
N

;tlnents. One poss1ble answer is to ‘obtain Fast grow1ng trees
. ¢ - B

to use as fuel wood "The evergreen troplcal legume

Leucaena leucocephaIa. &s especlally well su1ted to humid awmd

semihumld lowland trop1cs In dense plantatlons 1n the

0

- Philippines, th1s tall, V1rtua11y branchless tree; wh1ch can

1
'grow to a helght of 20 m. in 6 to 8 years, has produced

~
,,,,,

\
-"Leucaena is- able to w1thstand 1ong dry seasons

-

. ’/and to tolerate a w1de array of s011 conditions, oW1ng to 1ts
(jdeep,\aggress1ve root system that reaches far below the\ b

[
‘ .

soxl's surface for water and nutr1ents. In energy plantatlons,

'it cogdd be a cont1nuously renewable source of fuel because
I

the stfips read11y regrow or copplce and thus defy the wood= _+

éutter; Conservatlon 1s often the most c0st effect1ve.

1

metﬁod d§ preserving energy. Conservatzon}can be ay plled_to"
almost every use of energy.;'The;ﬁfoblem is one of~edué%ting.
!/  the massegvas to th cnefits of conserv:ng . It is estlmate
that cla;ystoves-tha ould be bullt by the v1llage people at
5 -

[
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almost mo costicpuld .quadruple or quintuple -the efficiency of’
burnlng flrewood.sl_"; . R ' -%?

: Solar advocates around the world feel strongly that i:‘ ’

solar . power has tremendous potentlal. The'SOlar 1ndustry

. ¢ F
ranges from flat plateicollectors to photovoltalcs and solar.
power towers., Many of the less developedﬂnatlons of ‘the = .

world'are located‘ylthxn the troplcs. The more 1ntense and
direct the sun s -rays are the morse. eff1c1ent is the solari
collector._ Flat plate collector technology could be cost

effectlve in many remote areas of the world There.are not‘

.

l [
many moving parts and 11ttle ma1ntenance 1s requlred. ‘Many
/”\VOponents of ‘solar power feel certa1n that mass productlon

-and research w111 contlnue to lower costs.q Certa1nly the use
s

of 1nd1genous labor and materlals would s1gn1f1cantly reduce'
3

the eXpense and impact on the host government.' Photovoltaics
; / J : R
“(the changing of 11ght energy 1nto_electr1c1ty)'at present

.1s not cost eff1c1ent Problems still ngéd,tofhe solved to
lower the.wattage costs. "paul MaYCockw‘foréerldlrector of
;thewD¥partment of Energy s photovoltalc program belleves

) that by 1986 the cost of producIng solar cells w111 be only

_one-= tenthnwhat it is now, mahlng photovoltalcs econom1cally
feaS1b1e“for prlvate use: "32v Photovoltalc presently costs

\

about 1 per kllowatt—hour ‘and If the ant1c1pated sc1ent1flc
' B
breakthroughs occur w1th ﬁamorphous s111con the effects

L4 oo '




deropower plants are very viable optlons to 1ncrease many

' may mean the end of t1me Present nuclear technology:ah%

of “the world stlll has great potentlal Mlcro and mini-

"problems of- operatlon and of ma1ntenance of equlpment are

hto solVe the energy needs, to those th feel 1ts prollferatlon I

-

would have tremendous 1mpacts worldw1de, especxally on ,

development in less, developed nations: ' Phbto@oltalcs can -

be used anywhere without the need to- be connected to ';. : .

‘*electrlcal grlds Ideally, 1t can' be uSed 1n rural areas

'I o

and. v1llages around the world. The use ofuphotovoltalcs hast

(11m1ts and w1ll not solve the energy problems of the w0r1d-

@ l “

'_alone, ‘but through 1nternat10na1 cooperatlon ‘and research the . p

'

LT T R |
development of photovoltalcs can become cost effective and : ‘
beneflt’the natlons of the world.- Solar energy,has many u§es

such as solar COORérs,rsolar drier for crops and even’
ﬁyafépowér Hydropower 1n many/hilly or mountalnous reglons i
X - :

t’

o
countrles natldnal electr1c grlds Many organlzatlons with—

_1n the U:N. are-presently dea11ng w1th developmgnt problems

I

of hydropower Analysls of appropria;e 51te selct:on

— - -

problems governments w1ll need to resOIVe. . ‘
. N ”
Nuclear? energy development w1th1n the developed :

nations as yet have not proven cost effectlve over convent10n§ffl

- . - I

energy is more controverslal than nuclear. ,The feellngs rung ' o

\ '_(

[3

cpéfajt’iag-ﬁi«aééa?es are being closely scrutinized for saféty,.
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env1ronmental and - f1nanc al w orkagllltles. Many develo

_countrieé’construe Artlcle IV of the Noanrollferatlon

as’ an oblrgation to-fac111tate'the transfer of nuclear
Nuclear energy 1s an 1nappropr1ate "technlcal f1x"’for'
. . S~ . -

deve}opang nations because o£ excess costs espec1ally

' - - . -

expenthures. The vast sums of capital resources requl

nuclear power are Idie for the approx1maﬁe ten years 1t

for constructxon. ThlS money may be better used as

6

" lives have been Spent?

. .
- ) . ' ' - oG ’ - .
. - . i - . ~ .
N . . - . “— - . R .

. & . ]
1ncent1ves, loansxand/or used for constructlon of other

benlgn energy sources.- The 1nsuf£1c1ent 1nfrastructure,

many developlng countrles would: v1rtually make nucleag’

¢

alternatlves prohlbltlve for some years. The reason th

'
necessarlly economlc, "but one'more for polltlcal purpos

P

.L
prestlgei? The total costs of any energy alternatlve ne

be evaluated fully before tremendous amounts of resourgc

)

rspent. The cycle for'nuclear power is not over aftbr t

4

ping

Treaty

power;

a

capital

red for'

takes
4

b]

ln"

at

es and
eds to.
es are

he

fuel is used., How do we store ‘the spent nuclear fuel and .

a
\

. ~
o where?”" What do we do w1th the reactors after thelr use

‘1 . L

> o . - IV.. Conclusion

o
- 3

%15 The developlng natxons whlch are not OPEC mémbers

. .
e, bl

numerous, but they consume about ten percent of the. wor

énérgy,',As the1r demand for energy_yas increased they

faefd'many challengesg including sufficient énergy for
: : ] . ) : ) T

[ ° . -

ful

. ‘ i . .

ld"
have

their <«
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development efforts, acqulrlng that energy at the 1owest
-cost with a m1n1ma1 socLal 1mpact on their- peOples Sé“@
many of these poor nations must not only Import fuels. but
.&lsovmaterlals requlred for economlc growth. Energy planning

. o o Sy , L
for them must be much more éost-effective than for ather

nations. | Eagh of these nations should consider in its

/developmént goals its own natural résources and consider a
Vafiétyfoffaiternativefénergy strategies. .
', A group of non-OPEC developing nations has Begun new’
exploration for oii'aﬁd gas. More %haﬁ ten of these™nations-
already expoft’moré 0il ard gas-than they consume: Naturally,

S o - R - S oo o
Mexfco-wikl continue to be a major -world supplier of crude
. & ¢ : #
. . - g : el o iai—
oil: Yet, so many of these nationg have not had a significant
level of éxpldration The World Bank's recent'$4 Biiiibﬁ

program has aiiowed a little. 1ncent1ve for hydrocarbon .

expioratxon‘to the poorer of the }ess developed countries. j'

.- The non-QPEC developlng countrles are often dazzled by

nuclear energy; but often the most apprOprlate technologles
: e 3

-~ f£or them are néﬁ-nuclear. In fact, most of the/nuclear
reactors are much larger than most developing hatiors
i .
5e1ectr1cal grlds camw handle - About 49 percent of power is

currently generated from hydroelectr}c power systems Still,

e — o-

much more hydr 1ectr1c p0§81bllitlés are,ev1dent Othbr
N 1 / o
renewable reSOurce systems may prov1de appropr;ate answers,

such as w1ndm111s, pyrollzed f1reWood ‘and Biégaé; Small- .

£33 , / N
sqg&e systems are best;' 1ted to rural areas in dewe10p1ng

s < \

L /
7
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- countries where central power systems do not exist on a

Jarge scale; and would not be needed Planning; of course;

,\should be done carefully Already some ecological problems

have arlsen, such as def%restation and eros1on, in Afrlca and

’ £ 35

- A81a as a result af poorly planned blomass plantations
- There is a great level of pressure from many areas to
. 4 ;
1ncrease use of energy in developlng natlons, 1nclud1ng the

<

‘ patterns ‘of growth in 1ndustry, urbanlzatlon 1ncreases in.

- population, increases in individual incomes, and decline in
-4 w - 70-7 L o . e . ' o
- the availability of traditional fuéls, such as wood. The

worldwide recession of the early 1980 s has modified the.

~demand for energy somewhat. fet, non=OPEC- th1rd world natlons_.
: \

have not focused the1r national energy plans on conservacion.

'f Improvements in energy output and efflciency can come from

further research//deéelopment and demonstratlon prOJeCts. Cy

Research and development ass1stance to thlrd world natlous .

could be channeled through ex1st1ng 1nternatlonal institutions
such as, the World Banh and the.U.N./Development_Program; Some

of the developed natlons mlght be\more willing to prov1de ‘such

. P4 /
a551stanne than through bxiateral arrangements

The Resources For The Future study states that non- OPEC

developlng natipns' planning and management w;ll requlre

- .

Improved data on energy consumptlon patterns, resources,
supply, and demand elasticities;

Energy analysts and research centers;.

New energy technologles su1ted to NODC (Ndn—OPEC de'”’"f
ing Countries) needs, resouroes, c11mates and fuel : :
costs, and - 7 - b :

ﬁ@i
!




Financial and technical assistance from developed .
countries and’ 1nternat10na1 1nst1tut10ns
\ ’,\_. ),7 ‘"-
’ There are two basic v1ewp01nts regardlng 1nte1nat10na1
?
- cooperatlon 1n energy pollcy des1gned to a1d thlrd world

L ¥

-
'natlons‘? One v1ew argues that c00perat10n between governments

*
and through 1nternationa1 institutions has not been very i
?
successfu1 because the devélopéd nations are really not . o

N

: ]
interested. They give "11p serv1ce" to. the notlon of cooper-
e~ £
afion, but are not 1nterested in it becauSe it is not directly
financ1a11y,reward1ng for ‘them. The developed nations must
. . i - N . .

- be convinced that 'aaaﬁéfatiéﬁ\iﬁ,é\cqnomieaiiy beneficial to
them before théi;ﬁi%i sSeriously be concerned ‘about third world
‘energy deveicpméaf;_ | )

r

of energy needs: They are willing to prov1de ass1stance for.
self help programs, and not just mass1ve amounts of monetary“
assistance. ‘Developing counfrles should prov1de enbanced
” investment cond1t10ns to attract new investment capital
The example‘of Far East economic growth coupled W1th
attractive investment Incentives showed significart positive
‘results in the 1970's: ‘Regionat éoeﬁe%ation could aiSO pro-~
—vide additional benefits for energy deveiopment.37'{
7 Further development of tééhﬁoiogies'is importaat; but
’/I..thé application of the téchnologies to' poor, third world ~
nations mayjhe limited.  -Fission, fusion and mang of the

.

compié* ‘energy systems not only require sophisticated tech=
U3 r )
: &

26 -
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'nolegy and further ﬁ&b; but they require a-g%eat'ameunt of
capital. Many‘bil ﬁdeuéiné; and;nonéprbduclgg developing
nations, will be left far behind as the ihdustrialized
nations modernizeftheir energy pfégraﬁs in the next thirty
fhe éffects of technologlcal dependéncy are already

elt today. As Jack Barkenbus reportsf "the major
flgéloh téchnology supplieré,t6da§; the Hnited States, the
fédéral-ﬁépﬁhlic of Germany, and France, have already :
impOSéd a de facto embargo on the export of fﬁéi enrichment -
and reprocess1ng technologles (to further nuclear weapon

Andnprdliferatlon aims).. The third worid outcry agalnst thls

;héliéy has sbeen intense but with little efj
Increased moves in the direction of use of non—f0331l fuel
energy alternatlves could mean, according to Barkenbus, ”that
- many third world natlonsr attemptlng now to break the

.ﬁéuid be dealt a Sserious éetback' This wou%d of course be
in addxtxon to their current dependency on increasingly

higher priced oil. 39

Although 011 prlces ﬁaée &iﬁped in
the sprIng of 1983 oné finds that develOplng natxons are
st111 In fInancxal predlcaments due to the high pﬁice of
imported energy: §

, 1t has been argued that a major solar program on 2
global scale w111 probably not make third world nations
significantly 1ess dependent on foreign suppllers and tech-

N , S -  a R
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nology over the next 50 years. Most developing nations have

not indiCatédia gréat deal of 1nterest in advanced solar

technologies. Even with a high level of interest, the costs
" are Significant SinCé' .
the hlgh technology features of solar energy .—-— that 1s,
solar cells, eledtrical controls, and heat’ englnes -= will
only be manufactured in:the technically advanced nations.
-for guite some‘time. .  The maintenance and_répair,df;solar RN
devices may not require as sophlsfiéatéd a technical
infrastructure as nuclear energy: Past history indicates,
however; that the siiccessful transfer . of technology from.
one society to another does not occur automaticaily but
needs to be carefully integrated within host societies.
, Not all solar derived energy in the developing world, of
e course, need be obtained from high technologies.; Blogaé
' and biomass technologies could provide rural communities
‘with sufficient ant1t1es of energy. Increased
urbanization wit in "the developing natlons, however, will
mean that these appropriate technologies of today are
likely to become increasingly inappropriate in-the
future 40 -

£

< :

-

P
essentia1 for their 1ong ~term future' The approprlate tech—/

noiogles should be deemed "appropriate" by the developlng

natxons and not Tjust by the industrialized nat1ons; However,

-
-~

bilateral and institutional cooperation is imperative. In’

~addition, private aéeietaﬁée; in the form of technology

transfer,- by private corporatxons would be very beneficial.

Aii of this costs money. 'As nations have become.more carefpi~‘
‘w1th ‘their foreign zid, the dﬁeetion'of fundiné enef%y o
'development programs must be addressed.

The Nairobi program of action included proposals for

s ‘ ';" C s . w- ‘/
| 2 | /
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to developing countries in new and renewable Sources G;

- if the institutional approach can be stressed further. And

SR 27
- ‘ ' - 1
o N P S o 777777? . . :
financing. The United States has.opposed any new allocation ,
of funds to carry on the program, while the Group of 77

o . - _ o o L e @,,,,,,,,,,,,,,,,,,‘4 o __ =
nations have demanded that "additional' and "adequate' funding
of déVeiopment programs called for under UNCE\I’RSE be. ﬁfébéfé&;
The natlons of the European community support ‘the Group of

)
77 notlons of f1nan01ng. But the United States has malntalned:

N

its:iance by saylng that it has provided suff1c1ent funds

\through the U.S. Agency for Internatlonal Development and -

t

ifhrough'U;S. agencles.41

Nonetheless, financing for energy projects has been
found. During the perlod 1975-1980, the U.N. Development Pro-—-
gram distributed $91 million for alternative energy develop- -
ment programs of which 25 percent came from the U. S

Furthermore; the- World Bank's energy 1end1ng totalled $2.3

'billion during 1981. Out of that total, over $1. o b11110n

n

[ S S S 1
(or 40 percent) was used for "policy;and_planning assistance

éﬁéré§"42 of which "the ﬁank’aiiOcatéd $750 million for

hydroe‘ectrlc projects and $300 m11110n for biomass energy

projects, 1nc1ud1ng fuelwoods. Over the next 5 years tl

’!
Bank plans to lend about $1 billion for fuelwood projectf
that would support 1 million hectares (2.47 million acres)
of reforestation in more than 50 countries."

The future can be much brlghter for developlng nations

-

additioral flnanc Wé by the World Bank would be the most




-

3 - . ‘ - )
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reasonable path to pursue to fund the needed projects in the
developing nations. During the current worldwide recesS1on

it is not feasible to expect private 1ntern%}ional banks to
fund such loans. . o i : Lo
Many questions are stlll unanswered concerning the

energy problem. Perhaps the governments of the world wili

truly act responsibiy to encourage 1nternat10na1 cooperation,

especially the transfer of technology as approprlate for_-

each nation. : o .
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